Slope-area analysis has been widely applied to the study of bedrock river profiles (e.g., limitations. Topographic data are subject to errors and uncertainty and are typically noisy.
53
Estimates of slope obtained by differentiating a noisy elevation surface are even noisier.
54
This typically causes considerable scatter in slope-area plots, which makes it challenging 55 to identify a power-law trend with adequate certainty. Perhaps more concerning is the 56 possibility that the scatter may obscure deviations from a simple power law that could 57 indicate a change in process, a transient signal, or a failure of the stream power model. 58 Another limitation of slope-area analysis is that the slope measured in a coarsely sampled 59 topographic map may differ from the reach slope relevant to flow dynamics. 
Performing the integration in the upstream direction from a base level x b to an 96 observation point x yields an equation for the elevation profile:
There is no special significance associated with the choice of x b ; it is merely the 98 downstream end of the portion of the profile being analysed. The integration can also be 99 performed in the downstream direction, but it is best to use the upstream direction for 100 reasons that will become apparent below.
To create transformed river profiles with units of length on both axes, it is convenient to 107 introduce a reference drainage area, A 0 , such that the coefficient and integrand in the 108 trailing term are dimensionless,
(6b) Equation (6) has the form of a line in which the dependent variable is z and the 111 independent variable is the integral quantity χ, which has units of distance. The z-
112
intercept of the line is the elevation at x b , and the dimensionless slope is (U/K) 1/n /A 0 m/n .
113
We refer to a plot of z vs. χ for a river profile as a "chi plot." 
118
In this paper, we expand on this approach and explore additional applications of chi plots. The importance of variables other than uplift rate is most apparent in the chi plots of 258
Fourmile and Cooskie Creeks (orange profiles in Fig. 3b ). These rivers have only slightly 259 slower inferred uplift rates than the red profiles in Fig. 3b The horizontal overlap of the steep sections in the chi plot in Fig. 3c The approach described in this paper has several advantages over slope-area analysis.
311
The most significant advantage is that it obviates the need to calculate slope from noisy (Fig. 1b) . Moreover, the dependence of the transformation on m/n 356 provides an additional constraint on m/n, the co-linearity of main stem and tributaries, 357 which is not available in slope-area analysis. (Fig. 1c) with the value that maximizes the co-linearity of the main stem with its 414 tributaries ( Fig. 2c-e 
